Accelerometer is useful tool that allow us to predict how much energy individuals are expending, but dose not provide a precise energy expenditure dynamics in minute basis. In this study, we developed a method to predict oxygen uptake (Vo 2 ) dynamics during treadmill walking from the instantaneous amplitude of a three-dimensional vector of accelerometer signal (A H ). The transfer function between the A H and the breath-by-breath Vo 2 response was derived by applying ARX model to the data obtained during treadmill walking, in which treadmill speed was varied between 2.5km/h and 5.5km/h in a pseudo-random binary sequence manner. Then, cross-validation was performed by identifying Vo 2 response to stepwise work rate changes. We discuss the accuracy and reproducibility of the developed method.
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